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Background: The World Health Organization defines a “critical shortage” of health workers as being fewer than 2.28
health workers per 1000 population and failing to attain 80% coverage for deliveries by skilled birth attendants. We
aimed to quantify the number of health workers in five African countries and the proportion of these currently working
in primary health care facilities, to compare this to estimates of numbers needed and to assess how the situation has
changed in recent years.
Methods: This study is a review of published and unpublished “grey” literature on human resources for health in five
disparate countries: Mali, Sudan, Uganda, Botswana and South Africa.
Results: Health worker density has increased steadily since 2000 in South Africa and Botswana which already meet
WHO targets but has not significantly increased since 2004 in Sudan, Mali and Uganda which have a critical shortage of
health workers. In all five countries, a minority of doctors, nurses and midwives are working in primary health care, and
shortages of qualified staff are greatest in rural areas. In Uganda, shortages are greater in primary health care
settings than at higher levels. In Mali, few community health centres have a midwife or a doctor. Even South Africa has a
shortage of doctors in primary health care in poorer districts. Although most countries recognize village health workers,
traditional healers and traditional birth attendants, there are insufficient data on their numbers.
Conclusion: There is an “inverse primary health care law” in the countries studied: staffing is inversely related to poverty
and level of need, and health worker density is not increasing in the lowest income countries. Unless there is money to
recruit and retain staff in these areas, training programmes will not improve health worker density because the trained
staff will simply leave to work elsewhere. Information systems need to be improved in a way that informs policy on the
health workforce. It may be possible to use existing resources more cost-effectively by involving skilled staff to supervise
and support lower level health care workers who currently provide the front line of primary health care in most of Africa.
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Primary health care is widely recognized as the most cost-
effective strategy for delivering essential health interven-
tions, for example, to reduce maternal and child mortality
[1-3]. According to the Declaration of Alma-Ata, primary
health care “addresses the main health problems in the
community, providing promotive, preventive, curative and
rehabilitative services accordingly…. [it] relies, at local and* Correspondence: merlin.willcox@phc.ox.ac.uk
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applicable, as well as traditional practitioners as needed,
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team and to respond to the expressed health needs of the
community” [4].
Reducing maternal and child mortality are key public
health aims, embodied in the Millennium Development
Goals [5]. Although there are good evidence-based inter-
ventions to achieve these goals [2], an important con-
straint in implementing them is the shortage of human
resources, particularly in primary health care.is distributed under the terms of the Creative Commons Attribution 4.0
.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
ive appropriate credit to the original author(s) and the source, provide a link to
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staffing of primary health care. In 2006, the World
Health Organization defined countries as having a “crit-
ical shortage” of health workers if they had fewer than
2.28 doctors, nurses and midwives per 1000 population
and if they failed to reach the target of 80% of deliveries
being attended by a “skilled birth attendant”[6]. Fifty-
seven countries met this definition, 36 of them in sub-
Saharan Africa. However, these statistics do not differ-
entiate between staffing in primary health care and in
higher level health facilities.
This study was part of a larger project intended to
address human resources for primary health care in
sub-Saharan Africa. Countries were selected on two
criteria: (1) links with participating EU countries (a
prerequisite for the grant application) and (2) they ex-
emplified a range of primary health care systems, geo-
graphic, socio-economic and political situations: Mali
in West Africa, Sudan in Northern Africa, Uganda in
East Africa and Botswana and South Africa in Southern
Africa. The aim of this review was to provide a quantified
estimate of human resources for health in these five coun-
tries. In each of these, we also aimed to estimate the pro-
portion of health workers currently working in primary
health care, to compare this to estimates of numbers
needed and to assess how the situation has changed in
recent years.
Methods
Data were collected both through a formal literature
search of on-line databases (WHO Global Health Obser-
vatory [7] and World Health Statistics [8]) and by in-
country searches for unpublished “grey” literature, includ-
ing informal surveys and formal reports by government
and non-governmental agencies at local and national
levels. For each country, we conducted a literature search
in online databases (Embase, MEDLINE, Global Health,Table 1 Comparison of indicators for the selected countries
Uganda
Population in 2010 (millions) 33.4
Annual population growth (2000–2010) 3.2%
Total fertility rate (per woman) in 2010 6.1
Maternal mortality rate 2013 (per 100 000 live births) 360
324.9
Stillbirth rate 2009 (per 1000 total births) 25
Proportion of births attended by skilled personnel,
% (year of latest data available)
58.0 (2011)
Neonatal mortality rate 2010 (per 1000 live births) 26
Under 5 mortality 2010 (per 1000 live births) 99
Government health expenditure as % of GDP (2009) 8.5
Government health expenditure (PPP Int $ per capita) (2009) 26CINAHL) using terms for primary health care (commu-
nity/rural/family/primary healthcare/care/service/centre;
general practice; primary health care; community health
services; community health nursing; rural health services;
community health centres) and terms for health workers
(doctor/physician/nurse/midwife/traditional birth attend-
ant/traditional healer/village health worker). No language
restrictions were applied. We made a particular effort to
find “grey” literature and unpublished statistics by contact-
ing key stakeholders in ministries of health, universities
and non-governmental organizations (NGOs) in all par-
ticipating countries. We requested data on numbers of
health workers in post and estimates of numbers needed,
with a focus on primary health care structures (as defined
by the ministry of health in each country). Data were se-
lected for inclusion by authors from each of the included
countries, and these were coordinated by one of the au-
thors (MLW) in order to standardize the results as far as
possible. Health worker densities were calculated using
the numbers of health workers from the sources above
and official statistics on the country’s population [7]. Most
of these unpublished sources were not explicit about their
methods, so it is not possible to evaluate their reliability.
Results
The demographic characteristics and child/maternal
health statistics of the five chosen countries are summa-
rized in Table 1. There is debate about the accuracy of
published estimates of the maternal mortality rate in
particular, so data for this indicator are included from
two sources applying different standard methodologies
(the estimates for Botswana from these sources differ by
2.5-fold) [9,10].
Overall density of doctors, nurses and midwives
Figure 1 shows the numbers of doctors, nurses and
midwives per 1000 population from different sourcesMali Sudan Botswana South Africa Source
15.4 33.0 2.0 50.1 [30]
3.1% 2.4% 1.3% 1.1% [30]
6.3 4.4 2.8 2.5 [7]
550 360 170 140 [10]
388.3 275.2 480.8 174.1 [9]
23 24 16 20 [30]
58.2 (2011) 19.9 (2010) 99.1 (2010) 91 (2003) [7,23]
48 35 19 18 [30]
178 103 48 57 [30]
5.5 7.3 10.0 9.2 [30]
27 44 985 407 [30]
Figure 1 Health workers per 1000 population in five African countries, according to different sources (red line indicates the level below
which countries are said to have a “critical shortage” of health workers, according to WHO). MoH: ministry of health statistics [11,20,37-39]; HPC:
health professionals’ councils [11,29,37,38]; WHO: most recent available data from [7].
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Through the WHO global health observatory, the lat-
est available statistics date from 2005 for Uganda,
2006 for Botswana and 2008 for Sudan. Only Mali
was able to provide comprehensive figures which in-
cluded workers in the private sector and in commu-
nity health centres [11]. Irrespective of the source of
data, it is clear that Mali, Uganda and Sudan all fallFigure 2 Time trends in health worker density per 1000 population in
figures for Botswana, Sudan and Uganda which are taken from national mishort of WHO’s recommended target of 2.28 health
workers per 1000 population, whereas South Africa
and Botswana both exceed it.
Health worker density has been increasing steadily in
wealthier countries such as South Africa and Botswana.
However, after an initial increase from 2000-2004, there
has been no further increase since 2004 in lower income
countries such as Sudan, Mali and Uganda (Figure 2).5 African countries. (Data from WHO [7,8] except for the 2010–2012
nistry of health statistics [37-39]).
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Training of health workers has been seen as key to solv-
ing the human resource crisis in Africa, but the nature
and impact of recent training initiatives on health
worker density has been mixed (see Figure 3). Countries
have taken very different approaches to training.
Botswana trains relatively large numbers of nurses and
midwives, but until recently, there has been no medical
school so Batswana doctors could only be trained
abroad (most of whom never returned). The majority of
doctors in Botswana have migrated from other African
countries [12]. South Africa has eight medical schools,
but the majority of doctors work in secondary care and
many in private practice. Sudan trains large numbers of
doctors but relatively few nurses and midwives (data on
nurses/midwives trained were not available). It is esti-
mated that over 60% of Sudanese physicians practice
outside the country. Every year, over 3000 doctors
graduate in Sudan, but around 800 of these emigrate.
Non-medical health professionals are also emigrating
but to a lesser degree [13]. Mali trains more doctors per
capita than South Africa or Uganda, but every year,
there are posts in government health services for only
about one quarter of the newly qualified doctors. There
has been no quantitative survey of new doctors in Mali to
track the numbers of doctors who leave, but qualitative in-
terviews with key stakeholders report that most work in
private clinics within Mali, some are employed as repre-
sentatives for the pharmaceutical industry and some mi-
grate abroad. In Uganda, a survey of alumni from
Mbarara University of Science and Technology, which
was set up in 1989 to train doctors for community healthFigure 3 Numbers of health workers trained annually (within each co
nurses and midwives are combined; no data was available from Sudan on
Appelgryn, personal communication; HEMIS database, South Africa; Sidibé,
Pharmacy and Dentistry, University of Bamako; [41].work, has shown that only 35% of its 790 medical gradu-
ates are currently working for the government, while 51%
are working for HIV/AIDS-related NGOs and 12% have
left the country [14].
Primary health care staffing levels
The structure of primary health care providers and ser-
vices, as defined by the ministry of health in each country,
is summarized in Table 2. Although the details differ, the
types of primary care providers are similar in all the coun-
tries. Specific figures on staffing of primary care facilities
were found for four of the five countries (Botswana,
Sudan, Mali and Uganda), although we could not find
figures on staffing of broader primary health care
(beyond health facilities). Some of the primary care
facilities described provide services which may be
regarded as a secondary care function in other countries
(for example, small inpatient unit, maternity unit). The
table does not include primary care services provided by
secondary care facilities.
Mali
Detailed figures on staffing of community health centres
were only available for Mali (Figure 4). These are fi-
nanced largely by user fees, managed by a community
health association (Association de Santé COmmunau-
taire or ASACO). The ASACOs report their staffing data
to the National Federation of ASACOs (FENASCOM),
who publish this data. In the majority of cases, user fees
are only used to employ lower level workers such as a
matrone (midwifery assistant), a health care assistant or
a pharmacy manager. Nurses were the only skilleduntry) per million population. (NB: in South Africa, numbers of
numbers of nurses and midwives trained.) Sources: [39,40]; Jacques
personal communication; Register of graduations, Faculty of Medicine,
Table 2 Description of primary health care providers and services in five African countries
Level Details Uganda Mali Sudan Botswana South Africa
Traditional health
practitioners (THPs)
and traditional birth
attendants (TBAs)
Personnel Many THPs practice
although there is no
national association. TBAs
are banned from
conducting deliveries.
5875 THPs are registered with
135 local associations, and
there is a national federation
of THPs’ associations. TBAs
conduct deliveries.
Traditional healers (TH) are practising all
over Sudan. Also, there are many TH
centres that belong to special religious
groups (Tarriga). TBAs (Habil Midwives)
are doing home deliveries.
3100 THPs are registered
with their associations
About 185 500 traditional
African healers. 29 000 belong
to traditional healer organizations.
Community health
workers
Name Village health teams (VHTs) “Relais” and “Agents de Santé
Communautaire” (ASCs)
Community health workers (CHWs);
mother support groups.
Village health committees, led
by nurses from the primary
clinic
Community health workers
Personnel Volunteer community
members
Volunteer community
members
CHWs are paid community members,
active and motivated to help in
providing care
920 community home-based
volunteers and in some
places community health
nurses
80 000 – young (mostly
matriculants) with basic
and non-standardized
training of 10 days to 1 year.
Roles Health promotion.
Integrated Community
Case Management (ICCM)
is being piloted.
Relais: mobilizing villagers for
vaccination. ASCs: screening
for malnutrition; ICCM
Help in providing essential PHC
services addressing community needs
Provide basic care to
patients with terminal or
debilitating conditions in the
home setting, under
supervision of registered
nurses
Mostly health screening and
education, follow up on
adherence and social problems
Lowest level health
facility
Name Health centre II Maternité Basic health unit (BHU) Mobile stops (outreach
clinics), health posts
Primary health care clinic
(occasionally mobile clinic)
Personnel 9 staff, led by enrolled
nurse or midwife
Matrone (midwifery assistant) Medical assistant/nurse/midwife Registered nurses 5–23 nurses (professional and
enrolled)
Services Basic curative consultations;
preventive interventions;
emergency deliveries
Basic curative consultations;
antenatal care and normal
deliveries
Basic comprehensive services, MCH Basic preventive
(immunizations) and curative
services
Basic preventive (immunizations)
and curative services per
standard treatment guidelines for
nurse management
Population
covered
5000 Not specified 5000 400–500 10 000
Next-level health
facility
Name Health centre III Centre de Santé
Communautaire (CSCOM)
Family health centre (FHC) Primary care clinics with and
without maternity
Community health centre (with
and without maternity obstetric
units (MOUs))
Personnel 19 staff, led by a generalist
doctor; most are led by a
nurse or midwife
Usually led by a nurse; few
have a doctor.
Planned to be led by family medicine
physician/GP or medical officer
Registered nurses and
midwives
1–5 medical officers, 30–92
nurses and midwives
Services As above, plus laboratory
services, maternity and
small inpatient unit
As above, plus responsible
for vaccination, etc. in
health subdistrict
Comprehensive services including
MCH/non-communicable diseases.
Preventive and curative
services and antenatal and
postnatal services.
Comprehensive services, usually
including deliveries
Population
covered
20 000 15-km radius, c. 20–30 000 20 000 1000–3000 50 000
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Figure 4 Numbers of health workers in the 1050 community health centres in Mali, according to source of funding. ASACO: Association de
Santé Communautaire (Community Health Association, funded by user fees); HIPC: Heavily Indebted Poor Countries fund (money given to the state
through debt cancellation). Source: [42].
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few have a qualified midwife or doctor. The majority of
skilled workers were funded by the state, either directly
or using money from debt cancellation (Heavily In-
debted Poor Countries or HIPC fund). Consequently,
only 10.2% of doctors and 40.4% of nurses and mid-
wives work in community health centres [15].
Uganda
In Uganda, data are available on overall staffing levels at
health facilities, compared to posts available (Figure 5).
Although these include both clinical and non-clinical
posts, there is a much higher proportion (and absolute
number) of vacancies in primary care facilities (health
centre IIs and IIIs) compared to secondary care facilitiesFigure 5 Numbers of posts vacant and numbers filled at different lev(health centre IVs and general hospitals). Vacancies are
calculated in relation to staffing “norms” which have not
changed since 2005. A vacant post is defined as a post
which exists in the plan for the health facility but where
no person has been recruited to work in that role. Un-
fortunately, the published statistics do not differentiate
between clinical and non-clinical vacancies. Even if all
these posts were filled, this would be less than the level
of health workers recommended by WHO.
It is very clear that both the absolute number and
proportion of vacancies are much higher at the lowest
levels of the health care system (Figure 5). There has
been some improvement in staffing levels thanks to a
large recruitment drive in 2012–13, particularly aimed at
health centre IIIs and IVs. The percentage of posts filledels of the health system in Uganda. Source: [17,43].
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55% to 71%, respectively, from 2009 to 2013 [16,17],
and there was a small decrease in posts filled in general
hospitals. However, at the lowest level of primary health
care (health centre IIs), there was a much smaller in-
crease, from 36% to 45% of posts being filled.Botswana
Botswana has data on overall posts and vacancies in
primary health care facilities. Overall, only 34% of
health workers are employed to work in primary health
care facilities; only 5% of posts are currently vacant, but
a substantial increase has been recommended for 2016
(from 2209 to 4722), both in primary and secondary
care [12]. By 2016, it is projected that 38% of posts will
be in primary health care, and 53% are expected to be
vacant [12].
Sudan
Two thirds (67%) of the available health workers are
employed in secondary and tertiary health care while
only 33% work in primary health care services [18].
There are no data specifying exactly how the health
workers are distributed in primary or secondary health
care facilities.
South Africa
At the national level, data are available on numbers and
targets of family physicians. The national Human Re-
sources for Health policy aims for 0.2 family physicians
per 10 000 population, which equates to 1060 for the
whole of South Africa. There are currently 545 family
physicians on the new register [19], and in 2008, 790Fig. 6 Cadre of health worker assisting at deliveries in Mali and Uganfamily physicians were working in South Africa, 521 in
the public sector and 269 in the private sector [20].
However, most primary health care services in South
Africa are not delivered by family physicians.
Comprehensive information on staffing of primary
health care facilities was not available at the national level
but was available from a survey of 340 primary health care
facilities in six of the poorest districts across four prov-
inces of South Africa [21]. The Workforce Indicators of
Staffing Need (WISN) method was used to calculate the
required human resources. Overall, the number of doctors
in primary health care was only 7% of the required num-
ber. Many clinics did not receive visits from doctors, and
community health centres had too few doctors. Some dis-
tricts had no doctors at all for primary health care. While
the total number of professional nurses was 94% of the
target, two districts had overall excesses and four had
overall shortages. There was uneven distribution, with
some clinics having too many nurses while others had a
shortage. The numbers of enrolled nurses and enrolled
nurse assistants were 60% and 83%, respectively, of what
was needed.
Skilled birth attendants
The percentage of deliveries assisted by a “skilled”
birth attendant (SBA, which WHO defines as a doc-
tor, nurse or midwife – see Table 1) is one of the few
indicators of primary care staffing available for all
countries. Nurses and midwives form the majority of
“skilled” birth attendants but still only assist at a mi-
nority of deliveries in lower income countries such as
Mali (Figure 6), where 22% of deliveries are assisted
by a “matrone” (a midwifery aide with 6 months training,
considered “skilled”). In both Mali and Uganda, 18-22% ofda [22,23].
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are not considered “skilled”). Twenty-eight per cent of
births in Mali and 22% in Uganda are not assisted at all or
only by family members. These statistics mask significant
economic and geographic inequalities: the rate of skilled
birth assistance more than doubles from the poorest to the
wealthiest quintile. In the poorest half of the population,
over half of deliveries are assisted by traditional birth atten-
dants (TBAs), family members or no one at all [22,23].Lay and traditional health workers
Statistics on lower level health workers are not widely avail-
able. Numbers of community health workers were only
available for Botswana (920, that is, 0.48 per 1000) and
South Africa (80 000, that is, 1.58 per 1000). Mali, Botswana
and South Africa have associations of traditional healers,
who have statistics on their membership see Table 2; how-
ever, members probably represent a minority of all trad-
itional primary care providers (traditional healers and
traditional birth attendants).Discussion
Principal findings
Analogous to the “inverse care law” reported by Tudor
Hart in 1971 [24], there is an “inverse primary care law”
operating within the five African countries surveyed,
which is that staffing (especially in primary care settings)
is inversely related to poverty and level of need [25]. Staff
shortages are greatest in primary care and in the lowest
level health facilities and in the poorest areas within the
lowest income countries. There is an intention to provide
primary care services outside the hospital in all the coun-
tries surveyed. For instance, in Uganda, there are many
buildings for health centre IIs and IIIs. The problem is
that they are not adequately staffed and often do not pro-
vide comprehensive primary care services. Health worker
density is not increasing in the lowest income countries
because population growth is clearly outstripping growth
in numbers of health workers. This situation is common
to many African countries [26].
Although training initially helped to improve health
worker density, other measures are also needed to attain
targets in low-income countries. Currently, the majority of
doctors trained in Mali, Uganda and Sudan do not stay to
work in government health services in their countries, let
alone in primary health care, because insufficient re-
sources are spent on recruiting or retaining them, and
they would face a poor working environment, difficult liv-
ing experiences and a poor career path [25]. Health
workers migrate to better paid jobs, either within their
country or abroad [27]. Wealthier countries within Africa
employ health workers from lower income countries.In spite of calls for better data on human resources for
health since the World Health Report in 2006 [6], data
on the health workforce are still imprecise and insuffi-
cient especially as regards primary health care settings
and lower level health workers.
Study limitations
This study was limited to the countries participating in
the HURAPRIM project which may not be representa-
tive of other African countries. It is also important to
recognize that primary health care function can be pro-
vided by health facilities (such as emergency depart-
ments and hospital outpatient departments) which are
not formally recognized as part of primary care. At the
same time, we had no formal measure of the extent to
which even the primary care facilities were offering hol-
istic patient-centred care as envisaged in the Alma-Ata
declaration.
The reliability of the data could not be evaluated, so
results of the analysis should be treated with care. There
are still gaps and discrepancies in the available data, be-
cause information systems in low-income countries are
weak. In several countries, ministry of health figures are
an underestimate because they do not all include health
workers in the private sector. In South Africa, the minis-
try of health statistics include doctors and nurses in both
the public and private sectors [20], but the numbers are
much lower than those in professional registers [28,29].
One explanation for this is that many South African
doctors and nurses are still registered in South Africa
but are working abroad or in non-clinical roles in South
Africa. The numbers are lower than those given by
WHO, which also include unqualified nursing auxiliar-
ies. In Uganda, the health professionals’ councils’ statis-
tics overestimate the number of health workers because
their registers are not always regularly updated and may
include workers who are no longer currently working in
the country. In Mali, not all current health workers seem
to be registered with the health professionals’ councils.
Sudan was divided into two countries in 2011, which also
makes interpretation of data more difficult. As of August
2015, the WHO Global Health Observatory does not have
data on health worker density after 2005 for Uganda, after
2009 for Botswana or after 2008 for Sudan.
It is not explicit from which sources WHO [30] ob-
tained its figures, but it seems that the sources may not
always be consistent. For example, the steep rise in
health workers from 2004 to 2005 in Uganda can only
be explained by the data in 2004 coming from ministry
of health statistics, whereas the data for 2005 is consist-
ent with data from the health professionals’ councils.
The WHO figures for nurses and midwives in South
Africa [7] are identical to the total number of nurses,
midwives and nursing auxiliaries registered with the
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ing because it includes a large number of “enrolled nurs-
ing auxiliaries” who have only 1 year’s training and are
not qualified nurses or midwives.
Detailed data on health workers in primary care were
only available in Mali (collected by the national feder-
ation of community health organizations), and only
Uganda and Botswana attempted to calculate the per
cent of “vacancies” at different levels of the health sys-
tem. Even data on SBAs are not completely comparable,
because the definition of SBA varies from country to
country. In Mali, “SBAs” include “matrones” (midwifery
assistants who have had 6 months of training) whereas
in Sudan “SBAs” do not include village midwives (who
have had 2 years of training). This may explain the large
disparity between Mali and Sudan in the percentage of
births attended by a SBA. Furthermore, the WHO defin-
ition does not include certain cadres of health worker who
may be skilled in delivery (such as “clinical officers”, “med-
ical assistants” or even trained TBAs). Estimates of mater-
nal mortality are also imprecise and vary widely according
to different sources (Table 1, [9,10]), which makes it diffi-
cult to measure impact of policies on key public health
goals such as reduction of maternal mortality.
Policy implications
Better data are needed on human resources for health,
in particular in primary health care. WHO has proposed
indicators and methods for monitoring human resources
for health, but these do not include any indicators spe-
cifically about primary health care [31]. We recommend
that future reports on human resources from WHO,
ministries of health and other stakeholders describe
clearly how the data was collected. This information
could then be used to create a classification of data
sources, from more rigorous to doubtful, in order to as-
sess the quality of the data.
Whichever method is used to calculate the numbers of
health workers needed, it is clear that targets are unattain-
able in many low-income countries in the foreseeable fu-
ture [26]. Existing resources are insufficient to train and
employ enough staff to deliver high-quality primary health
care in many African countries, so there is a need to lobby
for increased funding. Several donor-funded programmes
such as MEPI are spending substantial resources on train-
ing health workers [32], but their impact will be limited
unless resources are also available to recruit and retain
these health workers within the government health sys-
tem. Currently, most physicians in the included African
countries do not stay to work in public health services, let
alone in primary health care. If there were appropriate
measures to recruit and retain doctors in primary health
care, they could contribute to improving the quality of
care through supervision of teams [33].Until sufficient trained health workers are available, it
is also essential to use existing staff resources more ef-
fectively, improving their distribution and productivity,
and to prioritize initiatives to facilitate the efficient
working of, and reduce demand for, the scarce resource
of health workers in post. Such initiatives include train-
ing non-professional support staff and village health
workers. As funds are always limited, it is very important
to ensure that they are used in the most cost-effective
manner. This requires a more considered and balanced
approach to building up the primary health care team
with optimal staff and skill mix appropriate to local real-
ities and enabling Africans to achieve quality health care
and public health gains. Rather than focussing only on
numbers of health workers needed, it may be more real-
istic in the short term to consider how, within available
resources, effective primary care interventions can be
delivered in order to achieve key public health targets
such as reductions in maternal and child mortality, as
well as effective management of chronic diseases.
In the short term, public health impact may be greater
if there were a better balance between spending on
training physicians, spending on recruitment and reten-
tion of physicians in public health services and spending
on improving the quantity and quality of training and
supervision for nurses, midwives, middle- and low-level
health workers. For example, nursing/midwifery assis-
tants and TBAs are in practice attending the largest pro-
portion of deliveries for the poorest people in the lowest
income countries. There is no reason why such cadres
could not be trained to improve the quality of essential
primary care. Indeed, there is good evidence that train-
ing traditional birth attendants to follow good practice,
particularly in onward referral, can reduce perinatal
mortality rates [34,35].
Priorities for further research
As shown in the few countries with detailed data, overall
staffing numbers mask underlying inequalities between
rich and poor, urban and rural and secondary and pri-
mary health care. It may be useful to have more accurate
statistics on health workers available versus the numbers
needed in primary health care, to enable more efficient
planning and deployment of human resources. However,
existing methods for estimating human resource needs
all have their limitations, and new methods need to be
developed specifically for primary care [36].
Although data collection is necessary, it is not suffi-
cient: the process must be designed to influence policy.
In Uganda, the Capacity Project and ministry of health
have spent several years building up a human resource
information system in Uganda. This may have influenced
the increased recruitment of health workers which took
place in 2013, but there still remain a large number of
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facilities [17]. An urgent priority for research is to find
ways of collecting and presenting data which are effect-
ive in influencing policy on human resources for health.
It is also important to research how to maximize the im-
pact of health workers on important public health targets,
such as reducing maternal and child mortality and better
managing chronic diseases. Paradoxically, the only two
countries in our sample which have achieved WHO’s
threshold of health worker density (Botswana and South
Africa) both experienced increased maternal mortality
from 1990 to 2003, probably because of the HIV/AIDS
epidemic. Maternal mortality reduced again from 2003 to
2013, probably due to increased number of HIV-positive
pregnant women receiving adequate and early treatment,
but still has not returned to 1990 levels [9].Conclusions
The “inverse primary health care law” is a reality in the
five African countries included in this study. The focus
on attaining a certain health worker density has encour-
aged governments and funders to focus on training more
doctors, nurses and midwives, but this has not resulted
in improved recruitment and retention in primary care.
The number of health workers per unit population has
not increased in the lowest income countries, and conse-
quently, those with the greatest need have the worst ac-
cess to effective services.
Additional resources are needed, but it may also be
possible to use existing resources more cost-effectively.
This depends on better leadership, with an emphasis on
recruitment and retention of skilled staff in training and
supervisory roles, to support the lower level health
workers who currently provide the front line of primary
health care in most of Africa. Such improvements in the
management and quality of the health workforce are es-
sential for delivering effective life-saving interventions in
primary health care and achieving key public health
goals such as the reduction of maternal and child mor-
tality. Information systems need to be improved in a way
that informs policy on the health workforce, because at
present there is a serious problem with the quality of
data, especially on staffing of primary care services.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
The literature review was conceived and planned by MLW, WP, JDM and
DM. FB, VM and MLW conducted the primary literature review in Uganda.
PD, CD, DD and MLW conducted the primary literature review in Mali. EHM
and MK conducted the primary literature review in Sudan. NP and ON
conducted the primary literature review in Botswana. SM conducted the
primary literature review in South Africa. MLW reviewed the drafts from each
country and wrote the first draft of this article. All authors contributed to the
final manuscript. All authors read and approved the final manuscript.Acknowledgements
This work was conducted as part of the HURAPRIM project, an international
collaborative research programme funded by the EU FP7 Africa-Call-2010
under grant agreement n° 265727:http://www.huraprim-project.eu
Our thanks go to the following who provided information: the Ministry of
Health in Botswana, the Botswana Health Professionals’ Council, Nursing and
Midwifery Council of Botswana, the Health Information department/centre at
both Federal and State Ministries of health of Sudan, the National Human
Resources for Health Observatory in Sudan, the Public Health Institute in
Sudan, Dr. Charles Hitimana-Lukanika at the Ministry of Health of Uganda
and Dr. Charles Matsiko and Dr. Grace Namaganda of the Uganda Capacity
Project. We would like to thank Nia Roberts at the University of Oxford for
conducting the literature searches on international databases.
Author details
1Nuffield Department of Primary Care Health Sciences, University of Oxford,
Oxford, UK. 2Department of Family Medicine and Primary Health Care, Ghent
University, Ghent, Belgium. 3Department of Community Health, Mbarara
University of Science and Technology, Mbarara, Uganda. 4Faculty of
Medicine, Pharmacy and Dentistry, University of Bamako, Bamako, Mali.
5Department of Traditional Medicine, National Institute for Public Health
Research, Bamako, Mali. 6Ahfad University for Women, Omdurman, Sudan.
7Department of Family Medicine, University of Witwatersrand, Johannesburg,
South Africa. 8School of Nursing, University of Botswana, Gaborone,
Botswana. 9School of Medicine, University of Botswana, Gaborone, Botswana.
Received: 17 October 2014 Accepted: 26 August 2015
References
1. WHO. Primary health care: now more than ever. Geneva: World Health
Organisation; 2008.
2. Bhutta ZA, Ali S, Cousens S, Ali TM, Haider BA, Rizvi A, et al. Alma-Ata:
rebirth and revision 6. Interventions to address maternal, newborn, and
child survival: what difference can integrated primary health care strategies
make? Lancet. 2008;372:972–89.
3. Darmstadt GL, Lee ACC, Cousens S, Sibley L, Bhutta ZA, Donnay F, et al. 60
Million non-facility births: who can deliver in community settings to reduce
intrapartum-related deaths? Int J Gynaecology Obstetrics. 2009;107 Suppl
1:S89–112.
4. Declaration of Alma-Ata [http://www.who.int/publications/
almaata_declaration_en.pdf]
5. Millennium Development Goals [http://www.un.org/millenniumgoals/]
6. WHO. World health report 2006: working together for health. Geneva:
WHO; 2006.
7. Global Health Observatory data repository [http://apps.who.int/gho/data/
node.main]
8. World Health Statistics 2005 [http://www.who.int/gho/publications/
world_health_statistics/whostat2005en.pdf?ua=1]
9. Kassebaum NJ, Bertozzi-Villa A, Coggeshall MS, Shackelford KA, Steiner C,
Heuton KR, et al. Global, regional, and national levels and causes of
maternal mortality during 1990–2013: a systematic analysis for the Global
Burden of Disease Study 2013. Lancet. 2014;384:980–1004.
10. WHO. Trends in maternal mortality: 1990 to 2013. In: trends in maternal
mortality: 1990 to 2013. Geneva: World Health Organization; 2014.
11. Direction des Ressources Humaines. EFFECTIF DU PERSONNEL DU MINISTERE
DE LA SANTE OCTOBRE 2010. In: EFFECTIF DU PERSONNEL DU MINISTERE DE
LA SANTE OCTOBRE 2010. Bamako: Ministere de la Santé; 2010.
12. Nkomazana O, Peersman W, Willcox M, Mash R, Phaladze N. Human
resources for health in Botswana: the results of in-country database and
reports analysis. Afr J Prim Health Care FamMed. 2014;6.
13. Badr E. Migration of health professionals in Sudan: need for a national
policy? Sudanese J Public Health. 2011;6:75.
14. Bajunirwe F, Twesigye L, Zhang M, Kerry VB, Bangsberg DR. Influence of the
US President’s Emergency Plan for AIDS Relief (PEPfAR) on career choices
and emigration of health-profession graduates from a Ugandan medical
school: a cross-sectional study. BMJ Open. 2013;3.
15. FENASCOM (2010). Rapport final du recensement des personnels des
CSCOM et sur l’application effective de convention des centres de santé
communautaire. Bamako: Ministere de la santé; FENASCOM; SYNAPCSCOM-
CSTM.
Willcox et al. Human Resources for Health  (2015) 13:76 Page 11 of 1116. Ministry of Health. Human resources for health bi-annual report October
2009 - April 2010. In: Human resources for health bi-annual report October
2009 - April 2010. Kampala: Ministry of Health; 2010.
17. Ministry of Health. Human resources for health bi-annual report October
2012 - March 2013. In: Human resources for health bi-annual report October
2012 - March 2013. Kampala: Ministry of Health; 2013.
18. National Human Resources for Health Observatory. National human
resources for health strategy 2012–2016. Khartoum: Directorate General of
Human Resources for Health Development, FMOH; NHRHO and WHO; 2012.
19. The contribution of family physicians to district health services: a position
paper for the National Department of Health [http://www.saafp.org/
index.php/news/48-national-position-paper-on-family-medicine]
20. Human resources for health South Africa: HRH strategy for the health
sector: 2012/13 - 2016/17 [http://www.psyssa.com/documents/HRH%20-
%20Strategy.pdf]
21. Daviaud E, Chopra M. How much is not enough? Human resources
requirements for primary health care: a case study from South Africa. Bull
World Health Organ. 2008;86:46–51.
22. Samaké S, Traoré SM, Ba S, Dembélé É, Diop M, Mariko S, et al. Enquête
Démographique et de Santé du Mali 2006. Calverton, Maryland, USA: Cellule
de Planification et de Statistique du Ministère de la Santé (CPS/MS),
Direction Nationale de la Statistique et de l’Informatique du Ministère de
l’Économie, de l’Industrie et du Commerce (DNSI/MEIC) et Macro
International Inc. 2007.
23. UBOS, ICF International Inc. Uganda demographic and health survey 2011.
In: Uganda demographic and health survey 2011. City: Uganda Bureau of
Statistics; 2012.
24. Tudor Hart J. The inverse care law. Lancet. 1971;297:405–12.
25. Moosa S, Wojczewski S, Hoffmann K, Poppe A, Nkomazana O, Peersman W,
et al. Why there is an inverse primary-care law in Africa. Lancet Global
Health. 2013;1:e332–3.
26. Kinfu Y, Dal Poz MR, Mercer H, Evans DB. The health worker shortage in
Africa: are enough physicians and nurses being trained? Bull World Health
Organ. 2009;87:225–30.
27. Moosa S, Wojczewski S, Hoffmann K, Poppe A, Nkomazana O, Peersman W,
et al. The inverse primary care law in sub-Saharan Africa: a qualitative study
of the views of migrant health workers. Br J Gen Pract. 2014;64:e321–8.
28. HPCSA statistics [http://www.hpcsa.co.za/Publications/Statistics]
29. Statistics: growth in the registers and rolls, 2004 to 2013
[http://www.sanc.co.za/stats_ts.htm]
30. WHO. World health statistics 2012. In: World health statistics 2012. Geneva:
World Health Organisation; 2012.
31. Dal Poz MR, Gupta N, Quain E, Soucat AL, editors. Handbook on monitoring
and evaluation of human resources for health with special applications for
low-and middle-income countries. Geneva: World Health Organization; 2009.
32. Collins FS, Glass RI, Whitescarver J, Wakefield M, Goosby EP. Public health.
Developing health workforce capacity in Africa. Science. 2010;330:1324–5.
33. De Maeseneer J. Scaling up family medicine and primary health care in africa:
statement of the Primafamed network, Victoria Falls, Zimbabwe. Afr J Prm
Health Care Fam Med. 2013; 5(1):507.
34. Wilson A, Gallos ID, Plana N, Lissauer D, Khan KS, Zamora J, et al.
Effectiveness of strategies incorporating training and support of traditional
birth attendants on perinatal and maternal mortality: meta-analysis. BMJ.
2011;343:d7102.
35. Sibley LM, Sipe TA, Brown CM, Diallo MM, McNatt K, Habarta N. Traditional
birth attendant training for improving health behaviours and pregnancy
outcomes. In: Traditional birth attendant training for improving health
behaviours and pregnancy outcomes. City: John Wiley & Sons, Ltd; 2007.
36. An overview of human resources for health (HRH) projection models
[http://www.capacityproject.org/images/stories/files/techbrief_12.pdf]
37. Hitimana-Lukanika C, Matsiko C, Oketcho V, Bataringaya J, Beks H, editors.
Human resources for health bi-annual report September 2011. Kampala,
Uganda: Ministry of Health; 2011.
38. Nkomazana O, Peersman W, Willcox M, Mash R, Phaladze N. Human
resources for health care in Botswana: a situational analysis. Afr J Prim
Health Care Fam Med. 2014;6:716.
39. Federal Ministry of Health. Annual health statistical report. In: Annual health
statistical report. City: National Health Information Center; 2010.
40. Hitimana-Lukanika C, Matsiko C, Oketcho V, Namaganda G. Human resources
for health bi-annual report, March 2012. Ministry of Health: Kampala; 2012.41. Botswana Ministry of Health. Botswana integrated health services plan
2010–2020. In: Botswana integrated health services plan 2010–2020.
Gaborone: Ministry of Health; 2010.
42. FENASCOM. Rapport final du recensement des personnels des CSCOM et sur
l’application effective de convention des centres de santé communautaire. In:
Rapport final du recensement des personnels des CSCOM et sur l’application
effective de convention des centres de santé communautaire. Bamako:
Ministere de la santé; FENASCOM; SYNAP-CSCOM- CSTM; 2010.
43. Ministry of Health. Human resources for health bi-annual report April - October
2012. In: Human resources for health bi-annual report April - October 2012.
Kampala: Ministry of Health; 2012.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
